Functional and molecular characterization of endothelium-dependent and endothelium-independent relaxant pathways in uterine artery of non-pregnant buffaloes.
Present study was undertaken to unravel the endothelium-dependent and endothelium-independent relaxant pathways in uterine artery of non-pregnant buffaloes. Isometric tension of arterial rings was recorded using data acquisition system based polyphysiograph. Acetylcholine (ACh) produced endothelium-dependent vasorelaxation by releasing nitric oxide (NO), and inhibition of nitric oxide synthase (NOS) by L-NAME (300 μM) significantly (P < 0.05) reduced the NO release and thereby the vasorelaxant effect of ACh. However, L-NMMA, another NOS inhibitor, and PTIO, a NO scavenger, did not have any additional inhibitory effect on NO and ACh-induced vasorelaxation. Cyclooxygenase (COX) inhibitor (indomethacin) alone did not have any inhibitory action on vasorelaxant response to ACh; however, simultaneous inhibition of COX and NOS enzymes significantly (P < 0.05) attenuated the relaxant response indicating the concurrent release of these two mediators in regulating ACh-induced relaxation. Besides NOS and COX-derived metabolites (EDRF), small (SKCa) and intermediate (IKCa) conductance K+ channels being the members of EDHF play predominant role in mediating ACh-induced vasorelaxation. Using different molecular tools, existence of eNOS, COX-1, and,IKCa in the endothelium, BKCa in vascular smooth muscle, and SKCa in both endothelium and vascular smooth muscle was demonstrated in buffalo uterine artery. Gene sequencing of COX-1 and SKCa genes in uterine artery of buffaloes showed more than 97% structural similarity with ovine (Ovis aries), caprine (Capra hircus), and Indian cow (Bos indicus). Endothelium-independent nitrovasodilator, sodium nitroprusside (SNP), produced vasorelaxation which was sensitive to blockade by soluble guanylate cyclase (sGC) inhibitor (ODQ), thus suggesting the important role of cGMP/PKG pathways in uterine vasorelaxation in buffaloes. Taken together, it is concluded that both endothelium-dependent (EDHF and EDRF) and endothelium-independent (sGC-cGMP) relaxant pathways are present in uterine arteries of non-pregnant buffaloes, and they differently contribute to vasorelaxation during non-pregnant state.